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(54) SOLAR RADIATION SHIELDING FILM AND ITS PRODUCTION 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a production method of a solar radiation shielding 
film being transparent and also excellent, even though the film is formed at a relatively 
lower temperature, and to provide the solar radiation shielding film capable of forming a 
coating on a large area and being excellent in mass- productivity and the cost, and its 
production method. 

SOLUTION: The solar radiation shielding film is produced by applying a solution 
incorporating inorganic fine particles on a base and irradiating the coating film with active 
energy rays. The inorganic fine particles are fine oxide particles having 1 nm-500 nm 
particle sizes, for example, one or more kinds of fine particles selected from indium tin 
oxide, aluminum zinc oxide, zinc oxide, titanium oxide fine particles and cerium oxide. 
Electromagnetic wave rays such as infra-red rays, visible rays, ultraviolet rays, X rays, and 
particle beams such as electron beams, ion beams, neutron beams, and a-rays, are used 
as the active energy rays. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the solar radiation shielding film which applies the 
solution containing a non-subtlety particle on a base, and is characterized by irradiating an 
activity energy line at this spreading film. 

[Claim 2] The manufacture approach of solar radiation shielding film according to claim 1 that 
said non-subtlety particle is an oxide particle with a particle diameter of 1 nm - 500nm. 
[Claim 3] The manufacture approach of solar radiation shielding film according to claim 2 that 
said oxide particle is one or more kinds chosen from an indium stannic acid ghost, an aluminum 
zincic acid ghost, a zinc oxide, a titanium oxide particle, and cerium oxide. 

[Claim 4] The manufacture approach of solar radiation shielding film according to claim 1 , 2, or 3 
that said activity energy line is an electromagnetic wave with a wavelength of 1 nm - 400nm. 
[Claim 5] Said activity energy line is the exposure energy density 1 - 1000 mJ/cm2. Ultraviolet 
laser, the exposure energy density 1 - 1000 mJ/cm2 Excimer laser, the exposure energy density 
1 - 1000 mJ/cm2 A harmonic generation YAG laser and the manufacture approach of the solar 
radiation shielding film according to claim 1, 2, 3, or 4 chosen from the electron ray of dosage 10 
- lOOOMrad. 

[Claim 6] Solar radiation shielding film obtained by the manufacture approach of solar radiation 
shielding film according to claim 1, 2, 3, 4, or 5. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to solar radiation shielding film applicable to glass 
and the base material which needs the various solar^adiation-shielding functions of plastics and 
others, and its formation approach. The solution containing a non-subtlety particle is applied on 
a base in more detail, and it is related with the solar radiation shielding film manufactured by this 
spreading film by irradiating an activity energy line, and its manufacture approach. 
[0002] 

[Description of the Prior Art] A near infrared, the light, and ultraviolet radiation are large to three 
sorts, and sunlight can be divided. A near infrared (heat ray) is a wavelength field sensed for the 
body as heat energy, and is a beam of light which causes lifting whenever [ room air 
temperature / of a summer ]. The light is the beam of light of the field recognized by human 
being's naked eye. That ultraviolet radiation does an adverse effect to the bodies, such as 
generating of skin carcinoma, is the beam of light pointed out. 

[0003] The solar radiation shielding film for covering either of these fields of sunlight or the beam 
of light of alt fields conventionally is known. The ingredient which has conduction electron, such 
as noble metals (Au, Ag, Cu), and titanium nitride, aluminum, in the ingredient currently used for 
solar radiation shielding film so much is known. The solar-radiation-shielding function mainly 
uses the echo by the plasmon of these conduction electron. With these ingredients, since there 
is a property which also reflects or absorbs the light of a light field simultaneously in addition to 
the light of a near infrared field, in applying to the transparence base material used for building 
materials, a vehicle, a telephone booth, etc., the permeability of a light field falls. 
[0004] In recent years, various oxide ingredients are examined as an ingredient which there is 
light transparency and has a solar^radiation-shielding function. For example, an indium stannic 
acid ghost (ITO), an aluminum addition zinc oxide (AZO), titanium oxide, a zinc oxide, cerium 
oxide, and ruthenium oxide are known. 

[0005] Moreover, the example of an activity which gives a privacy protection feature to 
transparence base materials, such as a windowpane, by controlling the transmission in a light 
field as solar radiation shielding film is also known. 
[0006] 

[Problem(s) to be Solved by the Invention] It is mainly divided roughly into the formation 
approach of the film using an ingredient with said various conventional solar^radiation-shielding 
functions by two approaches, vacuum deposition and the applying method. The vacuum 
deposition method of a metal or a metallic-oxide ingredient or the sputtering method is learned 
for vacuum deposition. The approach of applying the particle solution which distributed the 
approach of forming a metallic-oxide thin film on a base with the sol-gel method which carries 
out polycondensation reaction utilization with hydrolysis of a metal alkoxide, the metal, or the 
metallic-oxide particle in the organic binder is learned for the applying method. 
[0007] However, in order that said vacuum deposition might take a comparatively advanced 
vacuum to these conventional techniques, its manufacturing cost was high, and the difficulty was 
in mass production nature. By said applying method, in the case of a sol-gel method, the 
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reactivity of the sol liquid which generally turns into coating liquid was high, since it was 
unstable, the development of a product in which the advantage of the applying method was 
employed efficiently, for example, spreading of a large area etc., cannot be performed, and there 
was a difficulty that the cost of a raw material is high. 

[0008] On the other hand, since the organic substance, such as a binder component and a 
dispersant, remained in the film although it is comparatively cheap and coating liquid is stability 
and the approach excellent in mass production nature when using a. particle solution, there were 
problems, like engine performance, such as transparency and solar-radiation-shielding nature, is 
inferior to vacuum deposition. 

[0009] This invention was made in order to solve these troubles, and it aims at offering the 
manufacture approach of solar radiation shielding film with the solar-radiation-shielding nature 
which was comparatively excellent also in film formation of low temperature. Especially, 
spreading formation of a large area is possible and it aims at offering solar radiation shielding film 
excellent in mass production nature and a cost side, and its manufacture approach. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned object, as a result of 
this invention person's etc. inquiring wholeheartedly, by performing an activity energy-line 
exposure to the spreading film which uses a non-subtlety particle as a principal component, the 
knowledge of the ability to obtain solar radiation shielding film excellent also in the particle 
spreading film is carried out, and it results in this invention. 

[001 1] That is, the manufacture approach of the solar radiation shielding film of this invention 
and its solar radiation shielding film apply the solution containing a non-subtlety particle on a 
base, and are characterized by to irradiate an activity energy line at this spreading film, and 
being the solar radiation shielding film obtained by doing in this way. 

[001 2] The important description of this invention is by irradiating an activity energy line at the 
above— mentioned spreading film to reduce the factor which has checked the solar^radiation- 
shielding nature manifestation. When it explains in full detail, and the residual organic substance 
in the spreading film decreases in number with an activity energy line, it is approaching by the 
solar— radiation-shielding nature which the purity of a membranous non-subtlety particle goes up, 
and the non-subtlety particle's originally has. 
[0013] 

[Embodiment of the Invention] Here, it is not necessary to limit and tabular things, such as glass, 
a metal, plastics, paper, and timber, a film-like thing, or a Plastic solid can be used especially as 
a base with which solar radiation shielding film is formed. 

[0014] In this invention, a non-subtlety particle solution is first applied to the above-mentioned 
base. In this case, although metallic oxides, such as an indium stannic acid ghost, an aluminum 
zincic acid ghost, a zinc oxide, a titanium oxide particle, and cerium oxide, etc. are mentioned, for 
example, it is more desirable to be the range the point of the transparency of the spreading film 
to that particle diameter of whose is Inm - 500nm, although especially a non-subtlety particle is 
not limited. Although an volatile solvent is desirable as a solvent of a non-subtlety particle 
solution in order to make it remove after applying on a base, it is not limited especially. For 
example, ethyl alcohol, methyl alcohol, iso-propyl alcohol, N-propyl alcohol, n-butoxy alcohol, 
sec-butoxy alcohol, alcohols [, such as tert-butoxy alcohol, ]; — water; — ethyl acetate — 
Acetic-ester [, such as methyl acetate and 2-methoxy ethyl acetate, ];, an acetone. Ketones, 
such as a methyl ethyl ketone and methyl isobutyl ketone; Ethylene glycol. Ethylene glycol, such 
as a diethylene glycol and a polyethylene glycol; Ethylene glycol alkyi ether, such as ethylene 
glycol monoethyl ether Ether, such as a tetrahydrofuran, dimethyl formamide, dimethyl sulfoxide, 
a xylene, a chlorobenzene, dioxane, isoamyl acetate, etc. are mentioned. 
[001 5] Moreover, into a non-subtlety particle solution, additives, such as a dispersant and a 
binder component, enter if needed. For example, beta diketones, such as a silane coupling agent, 
a titanate system coupling agent, various coupling agents of an aluminate coupling agent, an 
acetylacetone, and an ethyl acetylacetone, various kinds of other surfactants, polymers, etc. are 
used suitably. 

[001 6] As the method of application to the base top of the above-mentioned inorganic particle 
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solution, various approaches, such as a spray, a DIP, bar coating, a roll coat, a spin coat, a blade 
coat, and flexographic printing, are possible. Moreover, offset or the pattern print processes in 
screen printing is also employable. 

[0017] In this case, if it dries after spreading, since it will be urged to contact of particles in 
advance with evaporation of a solvent and a subsequent activity energy-line exposure will 
become effective, it is desirable. When performing desiccation by heating, as long as a base is 
the range which has thermal resistance, what times are sufficient as whenever [ stoving 
temperature ]. For example, when using a plastic plate, if the construction material of a base 
material is chosen, room temperature -250 de^ee C is possible. 

[001 8] In this invention, after applying a non-subtlety particle solution on a base in this way, an 
activity energy— line exposure is performed to the paint film. 

[0019] As the above-mentioned activity energy line, corpuscular rays, such as electromagnetic 
wave beams of light and electron rays, such as infrared radiation, a visible ray, ultraviolet rays, 
and an X— ray, an ion beam, a neutron beam, and alpha rays, etc. are used. Ultraviolet rays with a 
wavelength of Inm - 400nm which makes a line source especially a low-pressure mercury lamp, 
a high-pressure mercury lamp, an extra-high pressure mercury lamp, a xenon mercury lamp, an 
excimer lamp, excimer laser, a harmonic generation YAG laser, and other various laser in the 
case of an electromagnetic wave are effective for clearance of the residual organic substance, 
and desirable. Moreover, the high laser of the maximum flash energy, for example, excimer laser, 
and a harmonic generation YAG laser are effective also in it. The exposure energy density in the 
case of using such laser is 1 - 1000 mJ/cm2. It is desirable that it is the range, and since the 
residual organic substance is unremovable, and the film itself is destroyed when larger than it 
when lower than it, a property does not come out. An activity energy line demonstrates the 
effectiveness also with an electron ray. In this case, as for dosage, it is desirable that it is the 
range of 10 - lOOOMrad. 
[0020] 

[Example] Hereafter, an example explains this invention to a detail. In addition, the case shown 
by the following explanation is only a suitable example of this invention within the limits. 
Therefore, this invention is not limited only to the example shown below. 
[0021] 1. Preparation volume-resistivity value (at time of 100 kg/cm application of pressure 
measured value) 10-2ohmcm of an ITO particle solution and the first [ an average of] particle 
diameter distributed to homogeneity at the solvent which added acetylacetone Igto isopropyl 
alcohol 94g, and used as the ITO particle solution 5g (In2 03/Sn02 ratio 95/5^old quantitative 
ratio) of ITO particles which are 20nm. 

[0022] 2. the film formation approach — the ITO particle solution prepared as mentioned above 
was applied the condition for 15 seconds after that for 5 seconds by 500rpm with the spin 
coating method on the quartz wafer (Product made from the Shin-etsu Chemistry) at 1 500rpm. 
Predrying of this was carried out on 1 20 degrees C and the conditions for 30 minutes in circuit 
system clean oven. 

[0023] [Example 1] They are the wavelength of 308nm, and exposure energy-density 200 
mJ/cm2 at excimer laser (lambda physics company make) after predrying. Ultraviolet rays were 
irradiated at the film. An exposure pulse number is one pulse. The transparent membrane of 
about 1 500A of thickness was obtained as mentioned above. 

[0024] [Example 2] They are the wavelength of 266nm, and exposure energy-density 20 mJ/cm2 
after predrying at a 4 time higher-harmonic YAG laser (product made from Photonics Industries 
International). Ultraviolet rays were irradiated at the film. Exposure pulse numbers are 1 00 
pulses. The transparent membrane of about 1500A of thickness was obtained as mentioned 
above. 

[0025] [Example 3] The electron ray of dosage 1 0OMrad was irradiated on the film after 
predrying with electron-beam-irradiation equipment Curetron (the Nissin high voltage company 
make). The transparent membrane of about 1500A of thickness was obtained as mentioned 
above. 

[0026] [Example of a comparison] In said example, except the point except the exposure process 
by each activity energy line, it was made the same as that of preparation of the 1 .ITO particle 
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solution of said example, and the 2. film formation approach, and the film was formed. 
[0027] 3. It evaluated about the solar radiation shielding film of said each example which is the 
assessment **** of solar radiation shielding film, and was made and acquired, and the example 
of a comparison. On that occasion, the spectral transmittance of 340-1 800nm of the formed film 
was measured, and solar radiation permeability was computed according to JISR3106. The result 
is shown in the following table 1. Each specific resistance of the transparent membrane obtained 
according to each example showed the value of 10-2ohmcm. 
[0028] 

[A table 1] 





Bmm.^m (%) 


mmm 1 


30.5 




29.7 




30.4 




36.8 



[0029] 

[Effect of the Invention] The solar radiation shielding film by the manufacture approach of this 
invention can have practically sufficient solar-radiation-shielding nature by irradiating an activity 
energy line, though it is the approach of applying a non-subtlety particle distribution solution. 
That is, clearance of the residual organic substance to which conductivity is reduced, and 
relation of particles can be performed by activity energy-line exposure, and the property which 
the non-subtlety particle originally has [ membranous solar— radiation-shielding nature ] is 
approached. Therefore, according to this invention, the solar-radiation-shielding nature which 
was comparatively excellent also in film formation of low temperature is shown, spreading 
formation of a large area is possible and solar radiation shielding film excellent in mass 
production nature and a cost side can be obtained^ 
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http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



2007/06/21 



muT^m^ff UP) (12) ^ H 1^ ^ (A) {iimmmm^jkm^^ 

#58^11-276992 



F I 

B0 5D 7/24 3 0 3B 

3/06 1 0 1 Z 

1 0 2Z 

C 0 8 J 7/00 3 0 4 





0-100432 


(71)mSA 


000002897 
















3pfi!6l0^a998) 3 ^27 0 


























-TB1#1^ 























(54) i^m<o^m] Bkimmm^i:xf^osm^^ 



(57) imm] 

m.m:^mm.-r^o m^mmwsL=?'\±. m=f-^i nm~5 



(BDintci.* mmm^ 

B 0 5 D 7/24 3 0 3 

3/06 10 1 

10 2 

J? C 0 8 J 7/00 3 0 4 



2 ] m^mmrnu'?-*^. i n m- 5 o 

0 n m(Dm<m'{!ik&'^X'h^m^^ 1 fE«jw 0 Mmmm 

m^tii:XJ^m<\l± y !>A/i^t,S{i4T.fciaS£;±T-fo2) 10 

m^m 2 fBttcD B Mmmm(omm:i?ii^o 

[Ii*3l4] flf^l^Stt3l^-/^^-iS*^ nm~ 
4 0 0 nnKDmMT-fcSif*^! . 2*fcH3IE«c<^ 

—^S. I~1000mj/cm2 (Dm^^U RStt 
31^/1.3?— 1~1 000mJ/cm2 (75rcaf.->-v u 
— - m^^^-J'^'^—^^ l~1000mj/cm2(^ 
iSi^JS^^YAGU— th\ fcit>*i^ai 0~1 0 0 OM 
r a d(0«^Fi^*^f3iltfixfc:i>ro-Cfc5»*3ll X 2. 20 

[t»*^6l if*^l. 2. 3. 4 4f:Hl5f5«c<7)0 
lO 0 0 1 ] 

rro^^SII^Stt^^/i-^^-^^rfieMUTiiiit^^xSe 30 
[0 0 0 2] 

lo 0 0 3] *:|^^OrtLt3CO^^COU^-m/4^^ 40 

t&JR (Au. Ag. Cu) r/l'?^^? 

5„ 0t^^fK1«Bg«r;jx^e»m^^i^7'7X^^^icj:6 



1-276992 

2 

[0 0 0 41 fi^. ;i^o0ltJg^ 

5. «?iJxf^-< (I TO) . tjv^^^ 

j^mm\\LW^ (Azo) . mwL^d'^^. mcm.^. m 

[0 0 0 5] Sfc. 0ltiJlKBI<!: LTpim?t^J$l^i3i/^ 

So 

[0 0 0 6] 

m^&(73 2 0(;5;^fe|^;>cSiJ$ix5o SS«i!feT-(4, 

[0 0 0 7] LtJ^U ^ix^<Dti§5feSfe^lff4. MIE^^fe 

$^!|G^<7? 3 h;i5|^U^i:t^5SI,'^,*5fcofco 

[0 0 0 81 ^^a^i^S^^fflu^S^-^. =1-^^ 

?*-rsfcJ6. iSB^ti- 0MfK14/j;if(^)14tgd5Mg*itJ; 
t) ^fe^oTU^S C <h >tei:*(r)Pp^Jffl;6>fcofco 
[0 0 0 91 ::tLt,<;5Ppmfe^»*-t-5fci6 

stt ■ ^ST-ffi^^fc0t^^ifK)]lt^cD®{Jt;^^fe^^i 

et-rsr ir^BSlJir-rSo 
[0 0 1 01 

[«Ja?r<!S^-r5fc*(75^©] ±fE(Dg6<3Sr3i^i-5fc 
5 r t J; 9 . $»3|ft^^*JST-t>«^xfc 0 ttJSS8t)iMS:# 

[0 0 1 ii gn*>. im,m(o^^'mw.m<DW^-)imi6^ 
[0 0 121 :^^m(Dmmfmmn. ±mmmm\cm\^ 



(3) 



1-276992 



(0 0 131 

[^m<r>m:m(D'mm\ rex*. B^tii^ig/i^ff^^s;^^?. 

m^(r>,^,f)^h. ^cO^Sr^^^s 1 nm~5 0 0 nmOlSffl 

fi, rc^/VT/V^^— /u^ ;>»^/UT/l'='— i so -7° 20 
n tVUT/l'=J— /W. n — T'a tVUT/l'=i— /U. n— 
dr->T>'l- = — /P. s e c h^->T/U=3— /U. ter 

^/K i^»£^^/K 2-^ h^->i^S^:t^/u>'j;ifoiVSe 
[0 0 15] Sfc. «^WT-^jg4'i;u4. !£:^Sicr&D 

I:ffll>p3ix5„ 40 
1 0 0 1 6 ] ±iSMl^^i&^@?SroS«s:±--co^;m;^fe 

[0 0 1 7 J ^*^l::$fciS*ff5 ^SiJ<7> 



(i^ia~2 5 O'CjiipIffiT-fo^o 
10 0 18] *||?«^cfcv^-c. J: 5 |::Sf4f±tr*t^g| 

[0 0 19] ±fS?&tt^-t-/W:¥-^<i: L-C(4. #;51-i^. 

^au— tf^i^M^-rS&ft 1 nm~4 0 0 nmO^^I. 

1~1 0 0 Om J/cm2 (^®HT-fe^>:ii:;65M 

^•?:<73^;Sr^^»-r5<, rcom-S-. «ftft«10~lD0 
OMr a dro®HT-fo-5w^/45a^Li,>^ 
[0 0 2 0] 

[0 0 2 1] 1. I TO^^iK^^^S^?5Pa§g 
^"^Wnm. ( 1 0 0 k g / c m*D/EB#S'J^ffi) 1 0 -2q 

c m, W-'^—^^^^^ii^ 2 0 n niC5 I T OTOT" ( I n 
2 O3 /S nOg tb(49 sysmmit) 5 -f 

D tVl'T/l'=i— /V9 4 g {CT-fe^/VT-lr h :x 1 g ^jSsAd 

[0 0 2 2] 2 . fimf^:fji& 

9 5 0 0 r pniT-5S?FBl. ^(D^ 1 5 0 0 r pm-ei 5 

VfCTl 2 or, 3 0 5^<^*f4=T-^{ife^Lfc„ 
[0 0 2 3] [^JS^rrll] :ii^r->^U- 

RS.|ta.^,/vaii-?g^2 0 0mJ/cin2 (^i^^l-I^SrljUC 
RB,Wbfc<, FS,|^/^v^^^Hl^■</^^T-fc2)o i^A±(7?J:9 

I- LT. BiJ¥i;^ 1 5 0 0 A(Dmmm^n±o 
[0 0 24] [mmm 2 ) ^mm.w^i^. 4 {^s^jsy 

AG U— t^^ (Photonics Industrie 
s International ^M) i^X. 2 6 
6nin, RgW::i^^/V^-SSS2 Om J/cni2 0)^^^. 
^mi^mkiLtc, SSM^^VU^||fe<± 1 0 0/-?/U^T-fcSo 



!t#M^l 1-276992 



£k±<DXo LT. mmm 1 5 o o Aff^mMm^mtic 
10 0 2 5] mmm 3 ] i-m^i&m^. m^mmmm 

gCuretron (B^T^n^- jJJ/U^-i^ttS^) I^T. 
i^ftl 0 OMr a d(Dm^-i&SrBS(CBB|tLfc„ J^±C0J; 
5 LT. )iIJ¥Si^ 1 5 0 0 Aw^BJIS^#fc„ 

[0 0 2 6] [tt^m) mimmmm^is\.^x. #^14^:^ 

■ [0 0 2 7] 3. 

M0D3 4 0~1 8 0 0 nm<D^^3Sig^^Sy^U. J I 
SR3 1 0 edStoXBAtiSia^Sr^ttlbfc. ^(O'm^ 

cOtb4£l7C(i(/^-ri}X't.> 1 0"2q cin<0^it^*L.fco 
[0 0 2 8] 



10 0 2 9] 







m.mm 1 


30.5 


^ifiw 2 


29.7 


^ifilW 3 


30.4 




36.8 



